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Th3Ni2B2N3 a possible new super-
conducting compound
A K Verma et al from the Bhabha Atomic
Research Centre and Mumbai University are
working on superconductors and reports
that La3Ni2B2N3, which is similar to
YNi2B2C and related borocarbides, was 
earlier studied with the electronic structure
calculations and was predicted to be a 3-D
metal. In search of new compounds of
borocarbide and related families for higher
TC, the compound Th3Ni2B2N3, was studied
by the first principles full potential elec-
tronic structure calculations by linear aug-
mented plane wave method.
Similar band structure for Th3Ni2B2N3 as
found for La3Ni2B2N3, were found and the
various atom-split component density of
states show similar properties.The total
electron density of states at Fermi level has
been increased to about 92 states per Ry
per f.u. as compared to 57 states per Ry per
f.u. in La3Ni2B2N3.The main increase is due
to the increased hybridisation of the 5f
states as seen by the more prominent low
energy tail in the Th-component density of
states. Based on this enhancement we pre-
dict Th3Ni2B2N3 to be a high temperature
superconductor with a Tc in excess of 30K.
Solid State Communications 134 (5) 329-
332 (May 2005)
Luminescence mechanisms of
green & blue organic LEDs 
Y.B.Yoona et al from Hanyang and Konkuk
Universities in Seoul, South Korea work on
OLEDs efficiencies, since despite OLEDs
have emerged as excellent candidates for
promising applications in the fabrication of
full-colour flat-panel displays with high
brightnesses and high efficiencies, but
inherent problems due to limited self-lumi-
nescence, low efficiency, short lifetime
resulting from degradation, have driven
extensive efforts to overcome these inher-
ent problems, especially the low efficiency.
Among the several layers comprising the
OLEDs, (since the luminescence efficien-
cies of OLEDs are significantly affected 
by the existence of Hole Blocking Layers)
systematic studies on the luminescence
mechanism in OLEDs with HBLs are very
important. Optical and electrical measure-
ments on green and blue organic light-
emitting devices (OLEDs) with and with-
out hole-blocking layers (HBLs) were per-
formed, and the luminescence mechanisms
of green and blue OLEDs using HBLs inves-
tigated with energy band diagrams and car-
rier density distributions.The dependence
of the electroluminescence efficiencies on
the existence of HBLs was described on
the basis of a luminescence mechanism.
Xensity distributions of electrons/holes in
OLEDs under applied electric fields were
estimated from energy band diagrams, tak-
ing into account electronic parameters and
layer thickness.The luminescence efficien-
cies and colour chromaticities were signifi-
cantly affected by the existence of the
HBLs.These analyses help improve under-
standing of the luminescence mechanisms
at play in and the electroluminescence effi-
ciencies of green and blue OLEDs with
HBLs, and the results provide important
information on the optical properties for
enhancing the efficiencies of OLEDs oper-
ating in the green and the blue regions of
the spectra. Solid State Communications
134, (5) 367-372 (May 2005)
III-V infrared semiconductor
lasers for wavelengths >2µm
At a Colloques de l’ Institut de Physique,
Joachim Wagner of Fraunhofer-Institut für
Angewandte Festkörperphysik (IAF)
Freiburg, Germany talked in March on
GaInAs/AlAsSb lasers work being undertak-
en in particular on infrared, i.e. 179;2µm,
semiconductor la-sers was presented.To
cover the 2.0-2.4 µm wavelength range
GaSb-based GaIn-AsSb/ AlGaAsSb type-I QW
diode lasers are best suited, for which high
power efficiencies 
(25%) and high output powers (1.7 W in
cw and >9 W in pulsed mode) have been
achieved for room-temperature operation at
2 µm. Laser bars with 20 emitters mounted
on passively cooled heat sinks showed a
cw output power as high as 12 W. For 
efficient coupling of the laser output into
optical fibers or to an external resonator
(ECL), laser designs with a reduced fast axis
beam divergence have been tested, which
yield for an ECL in Littrow configuration a
maximum tuning range of 130nm at a cen-
tre wavelength of 2.28 µm.To cover the
spectral range l >3.5µm GaInAs/AlInAs/ InP
quantum cascade (QC) lasers and, most
recently also GaInAs /AlAsSb QC lasers
which offer the advantage of an increased
conduction band offset, have been fabricat-
ed and tested. Using the latter materials
combination, pulsed mode operation of up
to at least 400 K has been achieved for
devices emitting at 4.5-4.6µm. For spectro-
scopic gas sensing experiments,
GaInAs/AlInAs DFB-QC lasers with the DFB
grating etched into the upper GaInAs sepa-
rate confinement layer followed by over-
growth of the top InP cladding layer have
been fabricated.These lasers emitting in the
4.5 to 5.5µm wavelength interval have
been used successfully for the detection of
NO, CO and N2O.
Charge trapping memory 
structures with Al2O3
Infineon researchers with participation
from Memory Products and University of
Wurzburg researchers investigated the
properties of Fowler–Nordheim nonvolatile
memory structures with an atomic-layer-
deposited Al2O3 trapping layer in HiMAOS.
The main target applications are memory
devices for the automotive sector requiring
reliable retention at T = 150°C.Charge trap-
ping memory structures with Al2O3
dielectrics as a trapping dielectric are inves-
tigated in a metal–Al2O3–oxide–silicon con-
figuration with a metal gate of high work
function. HiMAOS charge trapping struc-
tures were optimised for nonvolatile memo-
ry applications and show promising
write/erase, retention and endurance well
as good disturb characteristics.At elevated
temperature, the Al2O3 trapping layer offers
excellent retention, better than devices
with a silicon nitride trapping layer.
Solid-State Electronics 49 (5) 716-720 (May
2005)
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